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NPO REPORT NO. 937 

T«ft of y/70 AA Projactllai Plred in Oun with Oily BON 

PARy A 

1. Twlv  (12) 3n/70 AA Projectiles Type Ix 24 Mod 9 were fired 
for recovery in the 3N/70 cun Type 0 Mod 9 Ho« 24581« The subject 
gun, although having been fired only 554 equivalent service 
rounds, was in a badly worn condition due to spiral wear. 

2« The worn barrel was oiled with Navy Symbol 5190 oil to 
determine the effect on the rotating bands and the spin rate on 
the 3M/70 AA Projectiles« 

3« The firing was conducted in groups of three rounds each, 
the bore of the gun being oiled prior to the firing of the first 
round of each group« 

4« It is concluded that the presence of oil in the bore of a 
3"/70 0-9 gun decreases band wear» 

.pin. ^Qunrn 
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Test of 3V70 AA Projectilei Plrod In Gun with Oily Bore 

PART B 

mmmm 
1. AUTHORITY t 

This program «as authorized by reference (a). 

2. REFERENCES: 

a. BÜORD Itr S74-l(3,l)Re5a-JHM:cmJ Sor 26029 of 
21 September 1951 to NAVPROV 

b. NPG Report No, 750 of 20 March 1951 
c. BÜ0RD Sk No, 328486 3,,/70 AA Projectile Type 

Ex 24 Mod 9 

3. BACKGROUND: 

The Bureau of Ordnance requested a special firing program, 
as outlined In reference (a), of Ex 24 Mod 9 projectiles In gun 
Type G Mod 9 No, 24581, this gun being In a badly worn condition 
although having fired only 554 equivalent service rounds. 
All rounds were to bo fired for spin and recovery, with a charge 
of any avallsble 3"/70 cool powder such as to give a velocity of 
3400 ft«/sec. In a now gun, 

4. OBJECT OF TJüST: 

The object of this tost was to determine the effects of an 
oily bore on rotating bands and spin rate of 3,l/70 AA projectiles, 

5. PERIOD OP TEST: 

a. Date of Directive 21 September 1951 

b. Date Tost Commenced        30 October 1951 

c. Date Test Completed 9 November 1951 

CONFIDENTIAL 
SECURITY INFORMATION 
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Ttst of y/ia AA Projoctlles Fired In Gun with Oily Boro 

PART C 

PETAIM SSL xaai 

6. DESCRIPTION OF ITEM UNDER TESTt 

a, Projectilot 3,770 AA ppojoctllo Type Bit 24 Mod 9 
manufacttirod In accordanco with rofcroncc (e), Inert loaded, 
and assembled with flat-nosed dummy nose plugs (Figure 14), 

t. Guni The 3"/70 gun barrel Typo Q Mod 9 No, 24581 has 
','045 constant depth rifling with a 1 In 25 caliber twist, and 
also has tho long run-up similar to the Type G Mod 7 barrel. 
The subject barrel Is In a badly worn condition due to spltal 
wear, 

7, PROCEDURE: 

Twelve (12) 3"/70 AA projectiles Type Ex 24 Mod 9 were 
prepared for recovery firing In the Type G Mod 9 gün, the charge 
wolght being such as to give a velocity of 3400 ft./sec. In a 
new gun. All projectiles wore epsom salt loaded to a weight of 
15 lbs» and fitted with flat nose plugs (Figure 14). The ogive 
of each projectile was marked with a scribe mark to determine 
the loading position In the gun, and each projectile rubber 
crimped In tho case. Ordinarily the rounds are placed In tho 
gun vlth tho scribe mark at 12 o'clock but duo to the Instru- 
mentation It was Impossible to do this In all cases. The o'clock 
position of each projectile was noted and marked on the round 
after recovery, Tho vleu on the left In the after firing 
photographs (Figures 2-13, inclusive) represents the 12 o'clock 
position. In preparing the gun for firing, a bristle-head 
sponge was saturated with Navy Symbol 5190 oil and passed twlco, 
forward and back, through tho entire length of the bore« After 
each such oiling a three round group was fired for recovery. 
Spin was measured by the wire impression method (described in 
Appendix (D)), Pressure-time records and tangential strain ~ 
«age readings vrore taken on all rounds vlth the exception of 
ound No, 897 (Figure 9). On this round tho P-T gage loads 

wore cut prior to firing. 

C0NFIDI5NTIAL 
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Tost of 3,,/70 AA Projoctlloi Plrod In Oun with Oily Boro 

8. RBSÜLTS AND DISCÜSSIONi 

Coamleto boforo and aftor firing data aro given in Table I 
(Appendix (A)) and photographs of the projoctilot aro included 
at Figures 1-13, inclusive, Prossure-timo and barrel strain 
■oaiuroaonts are included as Table II (Appendix (O), Photo- 
graphs of the oscillograph records are included as Figures 15-17« 
Inclusive« 

The results shown in Table I indicate that<$ull spin was 
obtained with the bore in an oily condition, vftieroas some loss' 
of spin occurred in the succeeding rounds of each firing group» 
The third round of each group gave In all cases slightly higher 
spin than the second« The recovered projectiles show considerable 
band wear for the first round in each group, and complete band 
wear for all other rounds« Barrel strains, as would be expected, 
were higher for the rounds with oily boro, by about 45%  (peak). 
In flight the projectiles showed only slight dispersion and yaw." 

A previous tost of the effect of an oily boro. fired in a 
new 0-1 gun and reported in roforonce (b), gave similar results. 

PART D 

CONCMSIONS 

9. It is concluded that« 

The presence of oil in tho bore of a 3n/70 G-9 gun decreases 
band wear. 

•*--'»■■ 
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NP9-46912 9 NOT«mb»r 1951 00OTID1NTIAL 
Thr«« Ti«ws (120° apart)  of r«ooT«r«<! 3V70 AA Projtotll« 

Typ« Iz 24 Mod 9.    Projectile No.  890  (oily bor«). 
Figur« 2 
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NP9-46913 9 NoT^mber 1951 CONTIDINTIAL 
Thre« riewa (120° apart)  of raoorerad 3V70 AA Projaotlla 

Typa Sz 24 Mod 9.    Projaotlla No.  891  (dry bora). 
Figura 3 



NP9-469U 9 NOTMb«r 1951 CONFIDENTIAL 
Thr«« Tiews  (120* apart) of rcoorerad 3n/70 AA Projactlla 

Typ« Xz 24 Mod 9.    Projeotll« No.  892 (dry bora). 
Flgura 4 
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NP9-46915 /,_B 
Türe« Tltwi  (120° 

Type Sx 24 Mod 9. 

9 NoTember 1951 CONFIDENTIAL 
apart)  of racorerad 3N/70 AA Projeetlla 

Projaotlla No.  893  (oily bor«). 
Figure 5 
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NP9-L6916 9 NoTembtP 1951 ,        CONTUpTIAL 
Three Tlewi {120* apart)  of raooTarad 3"/70 AA Projaetlla 

Typ« Ex 24 Mod 9.    Projectile No.  894 (dry bore). 
Figure 6 
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NP9-46917 9 NoTember 1951 CONTIDKNTIAL 
Three riews  (120°  apart)  of reooverad 3n/70 AA Projaotlla 

Type Ix 24 Mod 9.    Projaotlla No. 895 (dry bora). 
Figura 7 
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««ft  i um « Q NoTMBbar 1951 CONFIDENTIAL 

TypTlx 24 Mod 9.    ProJ.otile No. 896 (oilj bor«). 
"^ Figur« 8 
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KP9-46919 9 Nortabtr 1951 CONFDINTIAL 
Thre« rltws  (120* apart) of raoovared 3"/70 AA Projaotlla 

Typ« Ix 2k Mod 9.    Projaotlla No. 897 (dry bora). 
Flgira 9 
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NP9-46920 9 NOT««b«r 1951 OOOTIDINTIAL 
Thro ritw« (120* apart)  of raoowad 3,,/70 AA ProJ.otU« 

Typ« Bx 24 Mod 9.    Projadtlli No. 898 (dry bor«). 
Figur« 10 
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»TOO J AQ9i 9 NoT«Ä«r 1951 CONFIDBMTIAL 
"liÄ-w (120- a9p^);S#r.o2;.r^ 3-/70 AAProJ.otll. 
TTDTEX 2k. Mod 9.    Projtotll« Ho,  899 ioilj bop»). 
"^ Figur« 11 
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TyirJJ It Kd 9:    PrSjiotll. No, 900 (dry bop.). 
Figur« 12 
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NP9-46923 9 Noremb.r 1951 ,        CONFIDENTIAL 
Thr«. Tlew«  (120« apart)  of raoorarad 3"/70 AA Projaotll» 

Typ« Ix 24 Mod 9.    Projaotll« No. 901 (dry bora). 
Figur« 13 
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Tost of 3*/70 AA Projoctllc« Plrod In Oun vdth Oily Bore 

TABLE II 

BARREL STRAIN 
DATA OBTAINED ON 

3"/70 Oun, Typo 0, Mod 9, No. 24581 

Dnto Pirodt 9 Novombor 1951 

Mpjdmuin 

BARREL STRAINS (M In/in) 

Gage Locntlons (Inehcf from Mu^zlo) 

KunAm 
Prossuro 

Poak 
6*  '-" »" 

1 - 883 794 535 523 431 423 

2* 51,200 1003 783 1018 500 758 439 

3 51,600 782 718 553 506 483 465 

4 51,600 773 718 500 477 382 362 

5* 56,300 1025 794 833 523 730 470 

6 52,500 753 712 506 471 423 394 

7 51,000 765 736 530 494 429 412 

8* 56,ooo 842 782 712 500 623 441 

9 - 712 694 518 494 476 441 

10 49,000 759 712 565 506 442 418 

11* 47,200 806 765 677 600 659 523 

12 54,600 972 836 523 453 453 429 

13 51,500 730 712 488 453 418 335 

♦ Oil In gun boro 

CONFIDENTIAL 
SECURITY INFORMATION APPENDIX C 



NP9-46755 
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CONFIDENTIAL 
(security   Information) 

3?'/70  GUN  TYPE  G,   MOD. S    N'C .   2^581 

PRESSURE-TIME   und   BARK^L V.    -N . rJ^UREI.'.El'.'Tb 

TIMING I.'ARKS   -   1000   GPS;   .Via 1' _Ii .. ATIoN   oTEPS   2.0  OHWH 
READING   FROM  TOP   'TO   BOTIW : 

H0UND3   ....       , v   4. 

U.3.   NAVAL  PROVING  GROUND 9 NOVEMBER   1951 



NP9-46756 CONFIDENTIAL 
(Security  Informatijn 

3,'/70 GUN,   TYPE  G,  MOD.   9,   NO.   ^4581 

PRÄSüURE-TIME  and   BAKKKL  öTh.vlN  ^AwUHÜMENTS 

TIMING MARKS   -  1000  GPS;   MAXIMUM 
RiADING  FROM  TOP  TO  BOTTOM: 

.N   STEP3   2.0  OHMS 

ROUNDS   5,   6,    /,   4.  8 

U.S. NAVAL PROVING GROUND 9 NOViMBER 1951 



MP9-46757 
Ity  Information) 

3w/70  OUN,   TYPE  G,   MOD.   9,   NO.   24581 

PRESSURE-TIME   and  BARREL STRAIN MEASUREMENTS 

TIMING MARKS  -   1000   CPS;   MAXIMUM  CALIBRATION  STEPS   2.0  OHMS 
READING   FROM  TOP   TO   BOTTOM: 

ROUNDS  9,   10,   11,   12,  &  13. 

U.S.   NAVAL  PROVING   GROUND 1  VV n£i 



ö 
CtMPHBBHL.^ NPC RBPORT NO.  937 

Test of 3*770 AA Projoetlloi Plrod in Oun with Oily Bore 

wiFo hmaiaiaa Method of aaianttaiai aala 

Tiro »epoons nrc sot up 4155 npnrt, oaeh scroon consisting 

of a mctnl frono with wood inserts, holding an array of parallel ^ 

equidistant vorticnl copper wires. The spacing of the wires is 

1/2" for the first screen rnd 3A" for the second. The projectile 

is fitted with a flat-nosed duany nose plug or the equivalent, 

so that after passing through the screens it bears two sets of 

impressions of the wires. Tho angle between the two sots of 

impressions is measured and from this measurement tho rifling 

of tho gun, the muszlc velocity, and the velocity at the spin 

screens, is computed the percentage of nominal spin. It is 

assumed that over the short distances involved the spin retard» 

ation is negligible. 

•<%> 
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